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Accei'n }or.

FINAL REPORT NTIS c .;..
ARMY OFFICE OF RESEARCH DTIC TAB
GRANT #DAALO3-89-G-0O39 UnLI., mir 2,:

Justif I"-,. :_

February 5, 1990

DLstrig'cn!

Robert Lee Taylor . .............Availabili;ty Co:;(os
IMS Associate Program Secretary a-i1lor ....

for Probability and Its Applications Di .....
1987-1989 Dist speil.

This final report describes the activities which are ass6clated with the
AOR Grant #DAALO3-89-G-0039 and the IMS Symposium on Applied Probability
Sheffield, Sheffield, England, August 16-19, 1989. The first part of this report
briefly summarizes the sequence of

1. obtaining requests for financial support,
2. determining awardees and amounts of stipends, and
3. disbursing of funds and obtaining expense statements.

Detailed documentation is provided in the attached appendices with reference
to the total information in the IMS Business Office. A copy of the Program
for the Symposium is enclosed and is included in the Appendices.

Applications for financial support in attending the IMS Symposium on Proba-
bility and Its Applications appeared in several professional journals (for
example, see Appendix 1) along with the announcements for the Symposium. In
addition, this information and application form were available upon request.
In accordance with the terms of the grant, a travel grant committee was appointed
by IMS President, R. Gnanadesikan, (see Appendix 2) to select the awardees.
The Travel Grant Committee consisted of Lynne Billard, Program Secretary for
IMS, Pat Jacobs, N. U. Prabhu, Co-chair, Program Committee for the Symposium,
Secretary for IMS, and Robert Lee Taylor (Committee Chairman), IMS Associate
Program Secretary for Probability and Its Applications.

The deadline for requesting financial support was June 1, 1989. Thirty-six
applications for funding had been received by June 1, 1989. The twenty-one
awards (5 from AOR Grant DAALO3-89-G-0039) which were recommended by the Committee
(see Appendix 3) gave preference to invited speakers and young investigators.
The amount of the awards reflected economical, advance-booking, air fare and
some per diem expenses. Appendix 4 contains a representative copy of the letter
of award which identified the source of the funding and the instruction for
reporting expenses and acknowledging of the grant support.

The deadline for filing expense statements was September 15, 1989. In
October, the travel grant committee reviewed the expenses and additional requests.
The recommendations of October 31, 1989 (see Appendix 5) reflect the priorities
of the grant, and final disbursement of grant funds was completed by November
16, 1989 (see Appendix 6 for details and representative letter of final disburse-
ments).



The IMS Symposium on Applied Probability - Sheffield was very successful
with approximately 150 participants. Appendices 7 and 8 contain additional
details on the Symposium and the program. A large part of this success can
be attributed to the ONR, NSF and AOR grant funds which were used in funding
10 of the invited speakers and in helping 9 young scientists attend and partici-
pate in the Symposium.

Copies to: N. U. Prabhu
Department of Operations Research
338 Upson Hall
Cornell University
Ithaca, NY 14853

I1S Pr:.esidert, Shanti Gupta
Department of Statistics
Math. Sciences Building
Purdue University
West Lafayette, IN 47907

IMS Treasurer, Jessica Utts
IMS Business Office
3401 Investment Boulevard
Suite 7
Hayward, CA 94545

IMS Business Manager, Jose Gonzales
IMS Business Office
3401 Investment Boulevard
Suite 7
Hayward, CA 94545
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Sheffield, England

16-19 August 1989

- Of C The 211th meeting of the Institute of Mathematcal Statistics (IMS) will be held auhe University of Sheffield,
* ) Sheffield. England, U.K., from 16-19 August 1989. This will be a special International Sympv~ium on Applied

L ( Probability cosponsored by the University of Sheffield. Deadline for receipt of abstracts in the Bulletn
* ,~ .Editorial Office in Montreal is 14 April 1989.

,0 , Program Co-Chair: Chris Cannings. Depwm'ient of Probability & Statistics, University of Sheffield,

J t(. Sheffield S3 7RH, England, UK; ST1CWA@PRDIEA.SHEFFIELD.ACUK.
* y •>Program Co-Chair: N. U. Prabhu, Department of Operations Research. Cornell University. 338 Upson

Hall. Ithaca, New York 14853, USA, (607 ) 255-9132.

IMS PROGRAM COMMITTEE

Karl DIETZ, Universit Tribingen,
Peter J. DONNELLY. Queen Mary College, London,

Peter JAGERS, Chalmers Tekniska Hogskola, Gteborg,
Alan F KARR, Johns Hopkins University. Baltimore. Maryland,

Francis P. KELLY, Universiy o Cambridge,
Harry KESTEN, Cornell University, Ithaca, New York
S. SHREVE, Carnegie Mellon University, Pittsburgh,

J. Michael STEELE, Princeton University
Murad S. TAQQU, Boston University. Boston,

Robert Lee TAYLOR, University of Georgia, Athens.

The major Invited Speakers include: Richard T. DURRETT, Cornell University, Ithaca, New York,
David G. KENDALL. University of Cambridge, ard Chris C. HEYDE, Ataralian National University.
Canberra. Special Sessions include:

PROBABILITY PROBLEMS INSPIRED BY PHYSICS

Organizer: Harry KESTEN, Cornell University, Ithac' I, York.

Invited Speakers:
Detlef DURR, Universitd Bielqfeld

Claude KIPNIS, Universiti de Paris VII

Erwin BOLTHAUSEN, Technische Universit Berlin.

- -~ MODELS IN EPIDEMIOLOGY

0 .Organizer: Karl DIET7 Universita Tibingen.

Invited Speakrs:

O(C a I Norman TJ. BAILEY, WHO - Geneva

C a L I Niels 0. BECKER. La Trobe University ~M 1 a. V~o
Henry E. DANIELS, University of Cambridge.
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MATHEMATICAL MODELS IN MINCE
Organizer: Steven~ E. SHREVE, Carneie MeInq 0UwetTsit)I Piusb~rgh.

Invited Speakers:
M.H.A. DAVIS. Lindon

1Darrell DUFFIE, Slaiord University
David C. HEATH, Conea university, Jthca, New York.

QUEUEING NTWORKS
Organizer: Francis P. KELLy, Uniwesaty of Cambridge.

Invited Speaker:
Pewe WIrrTLE, Ufiversify of CamAridge

PROBABITrY EN THE THEORY OF ALORrj7pJ
Organizer: J. Michael sTEELE, pr,ce~o nejw'saly.

Invited Speakers:
David ALDOUS, UnfiversitY ofCakforna Berkeley

Lac DEVROYE, McGill Umnvernty. Mfontrda
I. Michael STEELZ, Princeton Un~yriy

MATHEMATICL GENETICS
Organizer: Pewe j. DO)NNELLY, Queen May CoLvge. London,.

Invited Speakers:
Simon TAVARP- Ulversay of Utah

Geoffrey WAmTRSQN, Mo,=uas riers.y, Clayton, Vicjoria

SELFSPAflR PROCESSES
Organizer: Murad s. TAQQU. Boom Univrsity.

lvftod Speakers:
A'ex SAMAROV, UniveritOf Lowell and MIT

rearge O'BRIENj rork Unliverij North York, Omar,,
Harold DEHIING, Univs.ry qrGrcvw,,e

BRANCJMpG PROCESSES
Otgar)zer: Peter lAGERS, Chabytes Uwiiy Cf Tekwooy, Gatebrg.

kwied Speakers:
Violudya -YA lIf INM Moxty..

Bigetle CH{AUVIN, Paris.
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Transportation: If you come by air, you will travel to London - Heathrow (LHR) or Gatwick (LGW) or to
Manchester (MAN). Although Manchester is closer to Sheffield than Loncon is, it is probably not worthwhile
taking an internal flight from London to Manchester. From London Heathrow, travel by underground train
direct to King's Cross St. Pamncras station and then by British Rail inter-city ain from St. Pancras to Sheffield.
The total journey time is about four hours and the "saver" return fare is about £30. [Exchange rate as of 31
December 1988: £1.00 = US$1.81.] From London Gatwick, British Rail rms trains to London Victoria and
I.uton stationz. From Victoria, take the underground (Victoria Line) to King's Cross St. Pancras and then

C C proceed as above; altemsaivc.y, at Luton the inz-uciy train from St. Pancras to Sheffield is available. In either
0 4 case, the journey time and fare are about the same as from Heathrow. From Manchester airport, take abus direct

.C to Sheffield, or, if there is not one convenient, take a bus into Manchester Piccadilly station from which there
is a frequent rail service to Sheffield. Jon ey time is about two hours. InternaLly Sheffield is well Linked by

* rail to all major cnters of population and to the East and South coast ports. For travelers by road, Sheffieldtj I is about 160 miles frm London and about 5 miles from the Ml motorway.

* • ( Accommodation: Accommodation is provided in single study bedrooms, although a limited number of double
rooms are available, in Eamshaw Hall. a modern hall of residence of the University about two miles west of
the city centre. The conference sessions are in the University itself, half way between Ernshaw Hall and the
city centre. Transport will be provided free ofcharge to and from the conference sessions for those who require
it. Breakfast is included in the cost of accommodation. For participants requiring hotel accommodation, details
of two hotels are given on the Registration Form (page 62). These hotels are close to E.rnshaw Hall and the
University.

Special event: On Friday evening, 18 August 1989, there will be a special banquet in honour of Joseph M.
Gani. This must be booked and paid for separaely, and there will be no other meals provided on this evening.

Other meals: Light lunches will be provided, for those who have ordered them, in University House. close
to the conference sessions. Evening meals will be provided in Earnshaw Hall. Both lunches and evening meals
must be booked in advance if required. As an alternative, there are various restaurants and pubs serving food
in the vicinity of the University.

Sheffield and environment: Sheffield is a city of half a million inhabitants, historically based on the steel and
cutlery industries. Sheffield is in South Yorkshire, about 70 miles north-north-east of Birmingham and 20
miles south-west ofDoncaster. With apopulation ofhalf-a-million, Sheffield has been thecentre of the English
cutlery industry from the early 18th century. Sheffield plate (a process invented by Thomas Boulsover, 1704-
178) is produced by fusing copper with silver, giving a beautiful surface like that of standard silver. The
development of steel in the nineteenth century led to the rapid expansion of Sheffield, but the manufacture of
cutlery goes beck many centuries, founded on the swift-flowing streams which draur the nearby Pemnines.
Today, the city has been much rebuilt, partly due to bomb damage in the Second World War, and a clean air
policy initiated in the 1960's has transformed the atmosphere. Much of the heavy industry has gone, but is well

I la( commemorated in the city's Kelham Island Museum. Among the largest employers nowadays are educational
a 01 instions and the health service. Recently, the Midland Bank and the government's Training Commission

have set up their headquarte in Sheffield. Yet the many opulent Victorian and Edwardian residences in the
western suburbs bear witness to an earlier age of industrial affluence. The wild Penine moorlands encroach

* I *, within the city boundary and provide contrasting recreational facilities.
7-) • { The moorlands form a frame to the Peak District of Derbyshire. In the interior, limestone dominates and* : gives rise to spectacular formations, both above and below ground: towering crag, steep si&ed_ gorges,

r) S networks of subterranean passages. The Peak District is also the seAting for two of Britain's finest country
, * ~' tur , 1vth open to the public: Chatsworth, home of the Duke and Duchess of Devonshire, a grand Baroque

snmion set in magnificent parkla md Haddon Hall, a mediaeval manor house carefully restored in the
preaent century by the Dukes of Rutland and preserving a delightfully inriite and authenic atmosphere.
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In othe directions, Sheffield has good road access to many places of architectual, hitrical and litera

inter t: for instance, the Elizabethan masterpie~ce of Hardwick Hail the anciera city of York with its imposing
Minster. and the village of Haworth, home of the Bronte sisters.

In common with the rest of the United Kingdom. Sheffield has an interestingly unpredictable climate, and
so it might be wise to bring an umbrella or raincoat Daytime tanperatres in August can reach the thirties
Celsius, though a more typical value would be around 20 degrees.

C
((

appfication for firnarnciaf support
C. Symposium on Applied Probability

16-19 August 1989: University of Sheffield, England

Funding support for distinguished speakers and other attendees (in particular, young investigators) l-s
been requested from several agencies. Some external funding is expected and will be awarded in the
form of stipends only. Funding decisions will be made by an IMS committee. Young investigators may
wish to include a brief supporting letter from a senior scientist (or dissertation adviser), which
documents the benefits for the applicant in attending the Symposium. E eryon should seek the most
economical travel fares to optimize the dispersion of support. Applicants are encouraged to have their
applications for funding completed and sent to the IMS Business Office by 1 June 1989. Decisions
on support will be announced soon after the 1 June 1989 deadline.

Name Affiliation

Address

City State/Province_ Zip/Postal Code

Country

Invited presentation Contrbuted presentaion

Chair of session Young investigator _ Date of degree

Memberships: IMS _ Others (specify)

Estimated costs of travel (specify destinations)

C Estimated other costs

C Send this application form to:
The IMS Business Office, Request for Funding - Applied Probability Symposium.

3401 Investment Boulevard, Suite 7, Hayward, CA 94545, USA.

C



APPENDIX 2

INSTITUTE OF MATHEMATICAL STATISTICS
Business Office • 3401 Investment Boulevard #7

Hayward, California 94545 (USA) (415) 783-8141

President
Ram Gnanadesikan
Bel Cortiunicaticms Research

Presiden .t December 13, 1988
Sharti S. Gupta
Purdue University

Past President
Bradley Efron
Stanford University

Eior To: Professors L. Biflard
The Annals of Sf.A J-b
Wiemr K van ze P.A. Jacobs
University of Leiden N. U. Prabhu

Etor R. L. Taylor V
Peter Ney
University of Wisconsin,
Madison

rv.E,. or At the IMS Presidents Committee meeting last Friday, the proposal
Statistical Science for funding travel to the Sheffield Symposium was signed by Jessica
Morris H. DeGroot
Camegie Mellon University Utta and myself and mailed to Prabhu.

Editor
re .Bulleti. Assuming that the funding is approved, it was felt that I shouldGeorge P. H. Styan

McGill University appoint a screening committee for making the decisions on funding.
This is to request the four of you to serve on such a committee.

ThM IMLecture Noes- Three of you have responsibilities for the program and I cannot seeM onograph Series

Robert 3. Serfling how you can refuse, and I have talked to .he fourth (Patricia Jacobs)
Johns Hopkins University and got her agreement to serve - so I shall assume that this

Managing Eior committee is in place!
Paul Shaman
University of Penmsylvania

Program Secreta y
Lynne Billard Sincerely,
University of Georgia

Executive Secretary
Peter Purdue
Naval Postgraduate School

Treasurer
Jessica Uns
University of California, R. Gnanadesikan
Davis

BaususessManagr Blcr
Jose L Gozaez 445 South Street

Room MRE 2Q-386
Box 1910
Morristown, NJ 07960-1910

Copy to
B. Efron
J. Gonzalez
S. S. Gupta
P. Purdue
J. Utts
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The University of Georgia
Franklin College of Arts and Sciences

June 13, 1989 Department of Statistics

MEMORANDUM

TO: Jessica M. Utts
IMS Treasurer

Jose L. Gonzalez
IMS Business Manager

FROM: Travel Grant Committee .
R. L. Taylor, Chair

The Travel Grant Committee consists of Lynne Billard, Program Secretary for
IMS, N. U. Prabhu, Co-Chair of the Symposium Program Committee, Robert L. Taylor,
IMS Associate Program Secretary for Probability and its Applications, and Pat
Jacobs. After careful consideration of the applications for funding, the Commit-
tee recommends that the following stipends be awarded.

from the NSF Grant DMS-8906957 to
Initial Amount to

lotal Award be Paid in June

Adler $ 1,000 $ 600
Aldous 1,070 700
Athreya 1,100 700
Basawa 1,000 600
Bunge 830 500

(Total $ 5,000)

from the ONR Grant N00014-88-J-1069 to

Bunge $ 165 $ 165
Chaganty 994 600
Duffie 1,149 750
Durrett 800 500
Godbole 1,000 600
Hajek 1,100 700
Hansen 150 150
Harrison 900 600
Heath 1,100 700
Kolassa 700 500
Nguyen 740 500
Patterson 1,000 600
Phelen 202 202

(Total $10,000)

204 Statistics Building - Athens, Georgia 30602 * (404) 542-5232
BITNET address: statugauuga

An Equal Opportunity,'Affirmativt Action Institution



Jessica M. Utts
Jose L. Gonzalez
June 13, 1989
Page 2

from the AOR Grant DAALO3-89-G-0039

Phelen $ 779 $ 400
Samarov 1,100 700
Shreve 1,100 700
Steele 921 600
Taggu 1,100 700

(Total $ 5,000)

At this time, no stipends are recommended for

Archie Griffiths
Basu Hochberg
Becker Kipnis
Bolthausen Merzbach
Dattatraya O'Brien
Davis Parikh
Durr Prabhu

Weissman

cc: R. Gnanadesikan
N. U. Prabhu



APPENDIX 4

INSTITUTE OF MATHEMATICAL STATISTICS
Businas Office - 3401 Ivesnme Boulevud 07

Haywmd, Califmnia 94545 (USA) • (415)7334141

Presidemv
Ram Gnresagm
Bell Co.nmur ucnaft Raw

Preside-Eect
Shanti S.G 3 July 1989
Ptathm University3 

Ju y 1 8

Paw, Piijident
BradleyEfrw Professor Andre Adler
Stanford University Department of Mathematics

Editor Illinois Institute of Technology
A hur Cohen Chicago IL 60616

Rutger University
Eitor Dear Professor Adler:

The Amnals of Probidly
Unersy The IMS Travel Grant Committee for the Symposium on
Univli Wim.Smpsu

Madison Applied Probability (Sheffield, 16-19 August 1989)
EzaciveEdtor consisted o: the IMI Program Secretary, IMS

.ri.sicalSc , w, Associate Program Secretary for Probability and its
Carl N. Moris
Universi yofTexas, Applications, Co-Chair of the Program Committee for
Austin the Symposium, and one.other member.

Edi.
TAW IMSBwdein The Committee has recommended that you be awarded aGeorge P. N. SryaMcGlUnivesty stipend of $1000 for travel and expenses relating

Edito to your participation in the Symposium. The
T 7w WS Lecwe Notes- funding is available from a National Science
MonograpASeries Foundation Grant, Number DMS-8906957.
Robert J. Serfling
Johns Hopkins University Acknowledgement of this financial support is

ManagigEdtor required on every scientific and technical document
PalShamn prepared with the support of this Grant. Any air
UniversityfPenrsylvania transportation to, from, between, or within, aProgram $ecrttar

Lynne BUard country other than the United States of persons or
UniverityofGeorgia property, the expense of which will be assisted by

ELucwiveSQectary NSF funding, must be performed on a US-flag carrierPeo Pu.due
NvailstrvdueSdiool If service provided by such a carrier is available.

Trea.rurer
JessicaUtu Your help in adhering to the terms of the Grant is
UnivitydCaliAomia. greatly appreciated. Please send materia3s related
Davis to this Grant to:
Jose L Gmzsez

cocil IMS Travel Grant Committee
HirwguAksike c/o IMS Business Office
DaviAldo, 3401 Investment Boulevard #7
Paw Bickel
M~,llm Boa Halward CA 94545 (USA)
David R. Cox
T7homasS.F ersu If you will not be able to attend the Symposium,
WayM A. Fule then please return the award check to the IMS
HaryKmm, Business Office as soon as possible. If your
Sidn yLRe nick expenses are less than your award, then the balance
kJvmSu&rumu is to be returned to the IMS Business Office by
AdraF. M. Smih check payable to the Institute of Mathematical
1. MidiJ Stock

Statistics. Any unused funds may be redistributed
to participants who were not originally funded
and/or to participants whose expenses exceeded



their iward.

A brief report of your expenses in attending the
Symposium is required by the funding agencies and
should include your social security number (if
applicable), a copy of you airline ticket(s), and a
copy of the registration receipt. Please send th'.
report to the IMS Business Office by 15 September
1989. A check for $600 is included with this
letter, and the remaining part of the total stipend
will be paid upon receipt of your expense report.

Congratulations on your award. The Institute is
pleased to assist in your participation at the
Symposium.

Sincerely yours,

Jose L Gonzalez -

IMS Business Manager

encl

cc IMS Travel Grant Committee
Symposium on Applied Probability
(Sheffield, 16-19 August 1989)
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The University of Georgia
Franklin College of Arts and Sciences

Drpaent of Statstics

October 31, 1989

MEMORANDUM

TO: Jessica M. Utts and Jose L. Gonzalez
IMS Treasurer Business Manager
Division of Statistics IMS Business Office
University of California 3401 Investment Boulevard
469 Kerr Hall Suite 7
Davis, California 95616 Hayward, California 94545

FROM: Travel Grant Committee Sheffield
R. L. Taylor, Chair JCq'

The Travel Grant Committee for the IMS Symposium at Sheffield, 1989 consisted
of Lynne Billard, Program Secretary for IMS, N. U. Prabhu, Co-chair of the Sympo-
sium Committee, Robert L. Taylor, IMS Associate Program Secretary for Probability
and its Applications, and Pat Jacobs. After careful consideration of the expenses
by the applicants, the committee recommends that the final disbursement of funds
be awarded:

Initial Amount June's NSF Recommended Additional
Requested Expenses Award NSF Award AOR Award

Alder $ 1,100.00 $ 1,056.60 $ 600.00 $ 400.00 $ 56.60
Aldous 1,070.00 1,060.00 700.00 360.00 --
Athreya 1,100.00 1,341.32 700.00 445.00 100.00
Basawa 1,157.00 1,136.00 600.00 400.00 136.00
Bunge 995.00 1,130.70 500.00 295.00 --

$3,100.00 $1,900.00

(From NSF Grant DMS-8906957 Total $5,000.00)

204 Statistics Building - Athens, Georgia 30602 • (404) 542.5232
FAX: (404) 542-0518 * BITNET address: statugauga

An Equal Opportnity/Affirmativ Action Instirution
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Initial Amount June's ONR Recommended Additional
Requested Expenses Award NSF Award AOR Award

Bunge As above As above $ 165.00 -- $ 170.70
Chaganty $ 994.00 $ 1,239.96 600.00 $ 394.00 197.46
Duffie 1,149.00 1,405.23 750.00 399.00 251.00
Durrett 800.00 800.00 500.00 300.00 --
Godbole 1,500.00 1,538.71 600.00 435.20 150.34
Hajek 1,100.00 1,064.80 700.00 364.80 --
Hansen 150.00 150.00 150.00 -- --

Harrison 900.00 1,551.57 600.00 300.00 500.00
Heath 1,100.00 1,349.01 700.00 400.00 199.01
Kolassa 700.00 753.86 500.00 200.00 53.86
Nguyen 740.00 983.51 500.00 240.00 243.51
Patterson 1,100.00 1,024.80 600.00 400.00 24.80
Phelen 981.00 1,004.75 202.00 -- --

$6,567.00 $3,433.00

(From ONR Grant N00014-88-J-1009 Total $10,000)

Initial Amount June's AOR Recommended Additional
Requested Expenses Award AOR

Phelen As above As above $ 400.00 $ 402.75
Shreve $ 1,100.00 $1,242.97 700.00 492.97
Steele 921.00 921.00 600.00 321.00

$1,700.00 $3,300.00

(From AOR Grant DAALO3-89-G-0039 Total $5,000)

This should complete our duties. Please let me know if you encounter any problem
with the final disbirsement of the grant funds.

cc: R. Gnanadesikan
S. Gupta
L. Billard
P. Jacobs
N. U. Prabhu
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INSTITUTE OF MATHEMATICAL STATISTICS
Business Office - 3401 Investment Boulevard #7

Hayward, California 94545 (USA) (415) 783-8141
President

Shanu S. Gupta
Purdue University

President.Elect
David 0. Siegmund
Stanford University

Past Presidenm
Ram Gnanadesikam 16 November 2989
Bell Conmunications Research

Edaor Professor Robert Taylor
The A&wLsofStaistics Department of Statistics
Anhur Coh2tRutgersUniversity 204 Statistics Building

Ed ito University of Georgia

TimeAnalisofProbabilry Athens GA 30602
Peter E. Ney
University of Wisconsin.
Madison

Editor Dear Professor Taylor:
The Annals of
Applied Probabiity We have sent additional stipend checks to the
J. Michael Steele
Prin,"-.o University participants in the International Symposium on

ExecutiveEdaor Applied Probability (Sheffield, 16-19 August 1989)
StatisticaI Science listed in your memo of 31 October 1989. Copies of
Carl N. Morns letters accompanying the checks are enclosed.
University of Texas,
Austin

Edio We need to have a copy of the final report for the
TheIMSBulletin Symposium prior to requesting reimbursement for our
GeorgeP. H. Siyan final expenses from NSF, ONR, and ARO. We look
McGill UniversityEditor forward to receiving a copy of your final report in
The IMSLecture Notes- the very near future.
Monograph Series
Robertl.Serfling Thank you very much for your cooperation in this
Johns Hopkins University

Managing Editor matter.
Paul Shaman
University of Pennsylvania

Program Secretary S'ncerely yours,
Lynne B ilard
University of Georgia () I/a-

E.xecutive Secretary 7 L4AL4...-
Peter Purdue Jessica Utts
Naval Postgraduate School IMS Treasurer

Treasurer
Jessica U"u
University of Caifornia, enc 1
Davis

Buasins Manager
Jose L Gonzulez

Counild
Mary Elen Bock
Wbmn S. Cleveland
David R. Cox
Peai W. Diaconis
Wayne A. Fuller
Marjorie G. Hatn
Harry Kestas
Diane M. Lambert
Nancy Reid
Sidney I. Resnick
Donald B. Rubin
Jayararn Sethuraman
Adrim F. M. Smith
William Stawderma



INSTITUTE OF MATHEMATICAL STATISTICS
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Preprint fror" IMS Bulletin

INTERNATIONAL SYMPOSIUM ON APPLIED PROBABILITY
SHEFFIELD, ENGLAND, U.K., 16-19 AUGUST 1989

The 211th IMS meeting was a special Symposium on Applied Probability which was cosponsored
by the University of Sheffield. The purpose of the Symposium was to focus special attention on
some of the more prominent directions in applied probability. The Symposium was supported by
British Telecom plc, The Royal Society, Science and Engineering Research Council, US (London)
Army Research Office, (London) Office of Naval Research Grant N00014-89-J-9042, US Army
Research Office Grant DAAL03-89-0099, US National Science Foundation Grant DMS-8906957 and
US Office of Naval Research Grant N00014-89-J-1830. These grant funds helped defray expenses
for the participants, especially young scientists and invited speakers.

There were approximately 150 participants. Roughly, one-half were from the United Kingdom, over
one-fourth from North America, approximately one- fifth from Europe and some participants were
from the Far East and Australia. There was a noticeable proportion (10 to 15%) of research stu-
dents, mostly from the United Kingdom.

The major presentations were by Richard T. Durrert, "Interacting Particle Systems Inspired by Biolo-
gy", Chris C. Heyde, "On the Modelling and Identification of Random Processes and Fields Subject
to Possible Long-Range Dependence", and David G. Kendall, "The Metric Structure of Euclidean
Shape Spaces: A New Environment for Statistics".

We are most grateful to the co-program chairs Chris Cannings and N. U. Prabhu, the entire pro-
gram committee and the Department of Probability & Statistics at the University of Sheffield for an
excellent Symposium. The local organizing committee of R. M. Loynes (chair), C. W. Anderson, J.
D. Biggins, and D. R. Grey provided excellent arrangements and social activities. Symposium parti-
cipants were hosted at the Town Hall by The Lord Mayor of the City of Sheffield one evening, pro-
vided with a reception by the University of Sheffield on another evening and attended a banquet in
honor of Professor J. Gani.

Publication of selected proceedings of the Symposium are planned in the IMS LECTURE NOTES
with L V. Basawa and R. L. Taylor, University of Georgia, as editors.

R. L. Taylor, IMS Associate Program Secretary for Probability and its Applications, Department of
Statistics, University of Georgia, Athens GA 30602.
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SYbeOSFUM ON AP?, PRO3ABTY

S! R16-19 AUGUST, 1989

FINAL PROGRAMME

"hle main sym-c-si4:m sessions will take place in Arts Tower lecture Theatre
4. Parallel contributed paper sessions will take place in Lecture Theatres 4, 6 and
9, as indicated in Ithe programe. Al! lecture theatres are located on the lower
ground floor of the Arts Tower.

The sv. sirrm acknowledges with gratitude the support of the follownc:-

British Telecom plc

The Royal Society

The Science and Engineering Research Council

US (London) Army Research Office

US (London) Office of Naval Research Grant N00014-89-J-9042

US Army Research Office, Grant DAAL03-89-0039

US National Science Foundation, Grant EM-8906957

US Office of Naval Research, Grant N00014-89-J-1830



4OSItrUM C APPLI PK8AB=IIY

MMNLMAY, 16 A ST

8.45-9.15 CPENIM

Chairran, R.M. LOYNF.S

V. BA=T, Pro-Vice-Chancellor, University of Sheffield
IM5 Representative

9.15-21.00 INVI PAPERS I: PBABI= T PR.EMXMS
INSPIED BY PHYSICS.
Cha-r-ran, B. N.J

9.i5 4n "thA defuic.f pa::kl in

9.5K Title ? C. KIPN S

10.25 On the diffusive behaviour of directed
polymers in random envirorments E. BOLT1hL USEN

11.20-12.20 SPECIAL INVITED PAPER I.
Chai-man, U. PRALBU

Interacting particle systems inspired
by Biology R. DUPRET

1.45-3.30 INV= PAPERS II: MIMS IN IMO0DG
Chairman, K. DIETZ

1.45 Poisson approximations for sane epidemic
models A.D. BARBOJR

2.20 Analysis of infectious disease data
from a sample of households N.G. BECKEP

2.55 A look at perturbation approximatins to
epidemics H.E. DANIES

3.55-4.30 INVI PAPERS 11(i) PR4BABlITY IN TE
TEOMY OF
OCainman, J.M. STE=

3.55 On the shape of randan trees L. DEVROYE



4.30-5.45 1W PAPERS I. (Lecture "heatre 4)
Chairman, IN.. BASAkUL

4.30 Malti-level branching as a m-easure-valued K. HOCHB-G
process D.A. DAWSON

4.45 Tests for the characteristic exponent in
a class of stable distributions H.I. PEREIPA

5.00 Strong moderate deviation theories for
m-dependent random variables. Preliinary N.R. CHA \TY
Report

5.15 Strong laws of large numbers for wighted A. ADLER
sums of random elements in normed linear A. ROSALSK
spaces R.L. TAYLOR

5.30 Strong convergence for sums of randomly R.F. PA"2L325Nweighted rowwise exchangeable random R.L. TAYLOR
elements H. INQUE

4.30-5.30 CCNZR T= PAPERS II (Lecture Theatre 6)

Chairman, D. MOLLISON

4.30 Estimating the extreme value index L. de hIAN

4.45 The distribution of certain record J.A. BUNCI
statistics from a randomt number of H.N. NAGJA
observations

5.00 Some examples of Poisson approximation
by the Stein-Chen method and coupling L.K. HOLST

5.15 Degenerate and Poisson convergence
criteria for success runs A.P. GODBOLE

4.30-5.30 C PAPERS III (Lecture Theatre 9)

Ciairman, D.R. GREY

4.30 Two queues with a single server S.E. BITCH=

4.45 A fluctuation limit for scaled age
distributions and wighted Scbolev A. BOSE
spaces

5.00 A linear random growth model M.P. QUINE

5.15 First passage times in nonlinear
renewal theory A. GUT



MRAY, 17 A ST

8.45-10.30 INVTE PAPERS IIIMMMEMATICAL MELS
IN FINANCE.
Czi.rrman, S.E. 5HREVE

8.45 More on portfolio selection with
transaction costs M.H.A. DA2S

9.20 Continuous time recursive utility D. DUFFEM

9.55 Arbitrage and ma-.tingales D.C. HEA7H

11.00-12.10 INV!=l PAPERS IV: PRCEABI 3Nf

Chairman, J.M. ST=

I!.00 Coputer science applications of
random walks on graphs D. L. AiD(JS

I:.:?5 Combinatoria. optimization and
probability theory J.M. STE--.E

2.C0-3.45 =RV= PAPERS V: NkIwA tTICIJL GE=CS

C7 tn, P.J. DW !Nh Y

2.00 The biology of random pernmutations S. TAVARt

2.35 Weak convergence of ancestral processes
in pcpuiaticn genetics P .J. D Y

3.10 The two locas if!_nitely-mny-alleles R.C. GRFFS.---
model and the ancestral tree of a sarple S.N. ETEM
of genes

4.15-6.00 INV= PAPERS VI: POINT PROCESSES:
APPLICATIONS AND MWC.
Chairman, A.P. KARR

4.15 M4odelling and inference for rainfall M.J. PHELAN
fields

4.50 Viewpoints on evolving random fields P.E. GREINWOCD

5.25 Partial observations, partial model E. ARMS
specification, and the structure of P. HAARA
likelihood for point processes

FRMAY, 18 ABU=S

9.20-10.30 flV= PAPE VII: SELF-SILR P SS

Chairman, G. O'BRTEN

9.20 Stationary self-similar extreal processes G. O'BRIEN

9.55 U-statistic for long-range dependent H. DEHLIC
observations M. S. TAQQQ



12.00-12.45 nV1 PAPERS VIII: 1 TK.KS
Chairmrn, F.P. KE.LLY

11.00 Networks showing excitation and a multi-
modee equilibrim distribution P. W=-WTZLE

11.35 Deflection routing in a hypercube network B. HAJE-K

12.10 Brownian model of stochastic networks M. HARRISON

2.15-3.15 SPECIAL V PAPER II
Chaiaran, R.M. LOYNES

On the modelling and identification of C.C. HE
randar, processes and fields subject to
possible long-range dependence

3.45-5.30 U PAPERS IV: (Lecture Theatre 4)
Chairman, R.M. LOYNES

3.45 An. urn model for the probability
of a boy F. DAL.

4.C0 Appoiication of the Stein-Chezn method R.L. SY-- £Z
to aterIals strength problems S. LE!i

4.15 SaddlepoJnt approximations for
intractable cumriant generating functions J.E. KOLASSA

4.30 On the distribution of the sun of two
discrete uniforr random. variables with S.A. PA IL
applications

4.45 On a study of certain power mixtures W.J. HUJANG
L.S. CHEN

5.00 Resampling methods for dependent data I.V. BASAWA

5.15 en tie .tte oganit ..... fth

n~airj nGakisin preess57Y.-k

3.45-5.30 - PAPERS V: (Lecture Theatre 6)
Chairman, A. ADLER

3.45 Products of infinite-dimensional randcn R.W.R. DARLING
matrices related to particle systems

4.00 Annihilating and coalescing particle
systems: models of diftusion-limited
reactions D. BALDING

4.15 An urn model and the coalescent in
neutral infinite-alleles genetic processes D. BRANSON

4.30 A functional central limit theorem for
Ewns sampling formula J.C. HANSEN



4.45 Testing for inheritance of disease J.R. ;

5.00 Tests for gene conversion S. SAWYR

5.15 The structure of epidemic models D. MC.LSN

3.45-5.30 CW PAPERS VI: (Lecture Theatre 9)
a iairman, J. HAIG-

3.45 Martingale convergence in branching
random walks J.D. BIG-NS

4 .00 Patterns of evolutionarily stable C. CANN-%S
strategies G.T. VI=.S

4.15 Extinction probabilities of branching D.R. GREY
processes in random. e-nvironrments L. HUNW

420 The calibration problem as an ill-posed
inverse pr.-elm C.

4 45 Corr,_:er ALa'ebra, Brownian motion, and
the statis-ics cf shape W.S. =A:L

5.00 U-statistics and the double stable
iLntegi-al J

5.15 L-age re=o.tr ction - a new class

of pr:ors R.G. bIzE-N

SIMAY, 19 AD=

9.00-10.45 IVIE PAPERS VIII: ~ANCEflG PR SS
Cha.-rman, P.

9.00 Building conditioned trees B. CHAL1N

9.35 Multitype branching processes in randon
environrments, Osledec's Ergodic trheorem
and Lyapunov exponents K. P. A F XA

10.10 Wen did Joe's great .... grandfather live?
Or: On the timescale of evolution P.

i1.15-12.15 SEAL INVI PAPR VII:
Chairman, C. a*Wn4GS

The metric structure of Euclidean shape
spaces: a new environment for statistics D.G. KENDALL



SYMPOSI-M ON APPLIE PROBABILITY

Date: August 16-19. 1989

Location: University of Sheffield

Lectures were held in the Arts Tower and participants were housed at Ea-ri7
Hall of Residence.

Organizers:

The Conference was jointly organized by the Institute of Mathem-atical
Statistics and the Depar~tent of Probability & Statistics, University of
Sheffield.

Sponsors: (in alphabetical order)

British Telecom plc
The Royal Society
Science and Engineering Research Council
US (London) Army Research Office

Grant N00014-89-J-9042 US

(London) Office of Naval Research
US Army Research Office Grant DAAL03-89-0099
US National Science Fonrdtion Grant 2MS-8906957
US Office of Naval Research Grant N00014-89-J-1830

Participants.

There were approxirately 150 participants; a nut quite accurate list of
participants is enclosed, since people came who weren't expected and others who
were expected didn&'t arrive as far as we know. It is, however, almost correct.
Of the 150, very roughly, one half were fran the United Kingdom, one quarter
from North America and one quarter frcn Europe. There was also a noticeable
proportion, probably between 10 and 15%, of research students, mstly fron the
United Kingdom.

Programme.

The programme is attached, as is an incamplete list of abstracts for the
various talks.

Cauents on programme.

It would be invidious to single out one or two speakers as particularly
interesting and in fact the most obvious feature of the symposium was the very
wide diversity of subject areas covered. The first stages in any application
are invariably sinple, but what is rmarkable is how far on fron the simple
beginnings most of the areas seen to have gone. As an example of this one may
quote queueing theory vtuch frm the early beginnings of single server queues
in the 1950's have gone on to allow networks of queues of very general kinds,
either modelled directly or by approximations as in heavy traffic and Brownian
motion theory approaches. One the obvious features in this area, as in many
others, is the effect of computing power. It is now possible to solve
equations rnumerically or to carry out substantial simuilations in order to get
understanding of systems vtich could not otherwise be handled,



-2-

Publications

There w,-11 be volume of selected proceedings, fully refereed and edited.

Socia-l Activities

TTe Lord Mayor of the City of Sheffield provided th reception at the Tw
Hall mn the evening of Wednesday, 16 August. There was a banquet for
participants on Friday, 18, vuich was preceded by a reception provided by the
University of Sheffield.

ProgrmTre Cammittee C-aimn:

C. Canr-ingss and N.U. Prabhu

Local Orga-sLng Ca rr ttee:

C.W. A.-dersan, J.D. Biggins, D.R. Grey, R.M. Loynes (Chaixnan)

Other Mazters:

The conference was pa-rUly in honour of Professor J. Ga-i and the banquet
was specifically in his honour. He was Professor of Statistics in the
University of Sheffield frao. 1965-74 and built up the general Applied
Ptrablity anc Advaizes in Appied Probability.

The Srposi'.r was apparently thought of as extraTely successful. It is
not easy to be sure of the long term effects but at least 20% of the
partticipa-zs went out of their way to approach ne to tell me how ell they
thought it had gane and how interesting and useful it was.

R.M. Laynes

30 August 1989
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